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@ Display apparatus. 

(57) in a liquid crystal display apparatus in which a 
selection signal is simultaneously applied to 
two spanning signal lines, the application of the 
selection signal to one of the two scanning 
signal lines is terminated eartier than that of the 
selection signal to the other one of the two 
scanning signal lines. Alternatively, the level of 
the selection signal to one of the two scanning 
signal lines is made higher than that of the 
selection signal to the other one of the two 
scanning signal tines. 



CM 
< 
CM 

m 
m 

o> 

o 

£L 
UJ 



Jouve, 18, rue Saint-Denis. 75001 PARIS 



1 



EP 0 479 552 A2 



2 



BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

This invention relates to a display apparatus such 
as a liquid crystal display (LCD) apparatus, and more 
particularly to an active matrix LCD apparatus. 

2. Description of the Prior Art 

Figure 13 diagrammatically shows an active mat- 
rix LCD apparatus which uses thin-fiim transistors 
(TFTs) as switching devices and in which two scan- 
ning signal lines are simultaneously scanned 
(hereinafter, this scanning method Is referred to as 
"two-line simultaneous scanning method"). This TFT 
active matrix LCD apparatus comprises a large nunv 
ber of scanning signal lines 13 and data signal lines 
14 formed on a substrate 11 which cross at right 
angles, and a matrix array of pixel electrodes 12 con- 
nected to these signal lines 13 and 14 via TFTs 15. A 
common opposite electrode (not shown) is disposed 
opposite to the TFT active matrix substrate with a 
liquid crystal layer interposed therebetween. In this 
construction, when a selection signal is applied to 
each of the scanning signal lines 13, data signals on 
the data signal lines 14 are fed via activated TFTs 15 
to the pixel electrodes 12 connected to that scanning 
signal line 13. After the application of the selection 
signal is completed and the TFTs 15 are inactivated, 
the data signal potential is retained at each pbcel elec- 
trode 12 by the capacitance of the liquid crystal layer, 
etc. The potential is regenerated at each application 
of the selection signal. Therefore, even in a matrix 
system in which the selection signal is sequentially 
applied to the scanning signal lines, data signal poten- 
tial can be retained at each pixel electrode 12 and 
applied to the liquid crystal layer. 

In the two-line simultaneous scanning method, as 
shown in Figure 14, the selection signal is applied to 
two adjacent scanning signal lines 13 at the same 
time. When scanning an odd-numbered field, the 
selection signal is first applied simultaneously to the 
first and second scanning signal lines 13, and then, 
after one horizontal scanning period, to the third and 
fourth scanning lines 13. Thus, the selection signal is 
sequentially applied to each pair of an odd-numbered 
scanning signal line 13 and the succeeding even- 
numbered scanning signal line 13. On the other hand, 
when scanning an even-numbered field, the selection 
signal is first applied to the first scanning signal line 
13, and then, after one horizontal scanning period, the 
selection signal is applied simultaneously to the sec- 
ond and third scanning signal lines 13, and thereafter 
to the fourth and fifth scanning signal lines 13. Thus, 
the selection signal is simultaneously applied to two 
adjacent scanning signal lines 13 paired differently 
from when scanning an odd-numbered field. Accord- 



ingly, as compared to a simple scanning method in 
which the selection signal is applied to one scanning 
signal line 13 at one time, the two-line simultaneous 
scanning method requires two times more scanning 

5 signal lines 13 and pixel electrodes 12, but can pro- 
duce a high-resolution image confonming to the inter- 
laced scanning system. The two-line simultaneous 
scanning method is described in detail in U.S. patent 
application serial No. 07/476,536 filed on February 7. 

10 1990 and EPC patent application No. 90301414.0 
filed on February 9, 1990. These are incorporated 
herein as references. 

Upon the completion of the application of the 
selection signal, the potential at each of the pixel elec- 

15 trodes 12 connected to the scanning signal lines 13 to 
which the selection signal has been applied drops to 
a lower level than the data signal potential because of 
the effect of a parasitic capacitance Cgj between the 
gate and drain of the activated TFT 15. In the case of 

20 the simple scanning method, when the gate voltages 
at the activation and inactivation of the TFT 15 are 
denoted as Vqh and Vql, respectively, and the capaci- 
tance of the liquid crystal layer at the pixel electrode 
12 is denoted as Ctc. the potential drops below the 

25 data signal potential approximately by the potential 
AV indicated by the following expression (1). 

AV = — 5al_(VGH-VGL) (1) 

In the simple scanning method, however, such a 

30 potential drop occurs equally to every pixel electrode 
12. Therefore, by shifting the opposite voltage applied 
to the opposite electrode by a value equivalent to the 
potential drop AV, the DC component of the voltage 
applied to the liquid crystal layer by the AC drive can 

35 be easily maintained at zero. 

in the two-line simultaneous scanning method, on 
the other hand, the effect of a stray capacitance Cpg 
between the pixel electrode and a scanning signal line 
not connected but adjacent to the pixel electrode must 

40 also be considered in addition to the parasitic capaci- 
tance Cgd- That is, when selection signals Sa and Sb 
are applied to scanning signal lines 13a and 13b, as 
shown in Figure 15, thereby selecting the rows to 
which pixel electrodes 12a and 12b are connected, 

45 the pixel electrode 12a disposed between the scan- 
ning signal lines 13a and 13b and connected to the 
scanning signal line 13a experiences a potential drop 
AVI indicated by the following expression (2), when 
the application of the selection signal Sa Is completed. 

50 This is because the scanning signal line 13b which is 
not connected but adjacent to the pixel electrode 12a 
also experiences a potential variation as the selection 
signal Sb is applied to it. 



55 



AVI = 



Cgd + C, 



ClC + + Cpg 

However, regarding the other pixel electrode 12b, 
since the selection signal is not yet applied to the 



^(Vgh-Vgl) (2) 
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scanning signal line 13c not connected but adjacent 
to the pixel electrode 12b and therefore no potential 
variation occurs, the potential drop AV2 at the pixel 
electrode 12b is indicated by the following expression 
(3). 

AV2 = ^ p°V r (Vgh-VgO (3) 

As a result, although the pixel electrodes 12a and 
1 2b are connected to the same data signal line 14 and 
supplied with the same data signal voltage, a differ- 
ence arises between the potential drops AV1 and AV2 
when the application of the selection signal is conrv 
pleted, and thereafter the pixel electrode 12b retains 
a higher potential. 

Accordingly, a prior art liquid crystal display has 
the problem that when the selection signal Is applied 
simultaneously to a plurality of scanning signal lines, 
there occurs a difference in brightness between adja- 
cent pixels on the same data signal line, resulting in 
a degradation in the image quality. 

SUMMARY OF THE INVENTION 

The display apparatus of this invention, which 
overcomes the above-discussed and numerous other 
disadvantages and deficiencies of the prior art com- 
prises: a display panel having scanning signal lines 
arranged in parallel, data signal lines, switching ele- 
ments which are controlled by a signal supplied 
through said scanning signal lines, pixel electrodes 
connected to said data signal lines through said 
switching elements; and drive means for simul- 
taneously applying said signal to at least two suc- 
ceeding ones of said scanning signal lines, and said 
drive means comprises timing control means for ter- 
minating the application of said signal to one of said 
at least two scanning signal lines eariier than the 
application of said signal to another one of said at 
least two scanning signal lines. 

Preferably, said one scanning signal line is dis- 
posed between a pixel electrode to which said one 
scanning signal line is connected and another pixel 
electrode to which said other one scanning signal line 
is connected. 

Preferably, said drive means comprises clock sig- 
nal means for supplying at least two clock signals 
which are phase-shifted from each other. 

According to the above-mentioned display 
apparatus, as shown in Figure 1. selection signals Sa 
and Sb are respectively applied to scanning signal 
lines 13a and 13b at the same time, and the selection 
signal Sb is terminated faster (at time t^) which is 
applied to the scanning signal line 13b disposed be- 
tween two pixel electrodes 12a and 12b which are re- 
spectively connected to the scanning signal lines 13a 
and 13b. Since there is no variation in the potential of 
the scanning signal line 13c, the potential drop AV at 



the pixel electrode 12b in this case has the value indi- 
cated by above-mentioned expression (3). When the 
application of the selection signal Sb for the scanning 
signal line 13b is terminated faster as mentioned 

5 above, the potential of the pixel electrode 12a which 
is adjacent through the stray capacitance Cpg is also 
affected by this temnination so as to decrease once. 
Since the TFT 15 remains conductive at this time and 
the pixel electrode 12a is connected to the data signal 

10 line 14. however, the pixel electrode 12a is 
immediately charged so as to return to the potential of 
the data signal. 

Then, the application of the selection signal Safer 
the scanning signal line 13a is terminated at time ta* 

15 At this time, the potential change at the adjacent scan- 
ning signal line 1 3b has already ended. Therefore, the 
potential drop AV at the pixel electrode 12a changes 
in the same manner as that of the pixel electrode 12b. 
and the potential drop AV has a value indicated by 

20 expression (4). 

= r ^ r \ r (^^h - Vg J (4) 

According to the display apparatus of the inven- 
tion, even when selection signals are respectively 

25 applied to two scanning signal lines at the same time, 
the potentials of pixel electrodes connected to the two 
scanning signal lines drop in the same degree so that 
these pixel electrodes have the same potential, 
whereby a uniform display can be attained. 

30 In another aspect of the invention, the display 

apparatus comprises: a display panel having scan- 
ning signal lines arranged in parallel, data signal lines, 
switching elements which are controlled by a signal 
supplied through said scanning signal lines, pixel 

35 electrodes connected to said data signal lines through 
said switching elements; and drive means for simul- 
taneously applying said signal to at least two suc- 
. ceeding ones of said scanning signal lines, and said 
drive means comprises voltage means for making the 

<o level of said signal applied to one of said at least two 
scanning signal lines higher than the level of said sig- 
nal applied to another one of said at least two scan- 
ning signal lines. 

Preferably, said one scanning signal line is dis- 

45 posed between a pixel electrode to which said one 
scanning signal line is connected and another pixel 
electrode to which said other one scanning signal line 
is connected. 

In the above-mentioned display apparatus, as 

50 shown in Figure 7, selection signals Sa and Sb are re- 
spectively applied to scanning signal lines 13a and 
13b at the same time. The level Voh2 of the selection 
signal Sb applied to the scanning signal line 13b 
which is disposed between pixel electrodes 12a and 

55 12b is higher than the level VqhI of the selection sig- 
nal Sa applied to the scanning signal line 13a. These 
voltage levels VqhI and Voh2 are selected so as to be 
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sufficiently higher than the threshold value of the 
TFTs 15a and 15b. When the application of the selec- 
tion signals Sa and Sb to the scanning signal lines 13a 
and 13b is tenminated, the potentials at the pixel elec- 
trodes 12a and 12b drop due to the coupling caused 
by the parasitic capacitance Cgd and stray capaci- 
tance Cpg. However, since the levels of the selection 
signal voltages are different between the scanning 
signal lines, the potential drops AW and AV2' at the 
pixel elecbt)des 12a and 12b take the values indi- 
cated by the following expressions (5) and (6), re- 
spectively. 

AW = (Vgh1 - Vol) (5) 

^LC + ^gd + ^pg 

If AVr= AV2', the potentials retained at the pixel 
electrodes 12a and 12b will become equal. Therefore, 
by predetermining voltage levels Vgh1 and Vqh2 in 
such a way as to satisfy the following expression (7), 
the potential drop can be equalized between the pixel 
electrodes 12a and 12b, thus making equal the poten- 
tials retained at the pixel electrodes 12a and 12b. 

(Cfld + Cpg)(VGHl -Vgl) = Cgd(VGH2-VcL) (7) 

Thus, according to the LCD apparatus of the 
invention, when selection signals are applied simul- 
taneously to two scanning signal lines, an equal 
potential drop is achieved at the end of the application 
of the selection signals, thereby allowing every pixel 
electrode to retain the same potential and thus 
accomplishing a uniform display of an image. 

Thus, the invention described herein makes 
possible the objectives of: 

(1) providing a display apparatus in which varia- 
tions in brightness among pixels do not occur 
even when the two-line simultaneous scanning 
method is employed; 

(2) providing a display apparatus which can dis- 
play an image with excellent display quality even 
when the two-line simultaneous scanning method 
is employed; 

(3) providing a display apparatus in which the 
potential drop at the end of the application of the 
selection signal can be made equal between the 
scanning signal lines; and 

(4) providing a display apparatus in which the 
pixel electrodes can retain the potentials of the 
same value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This invention may be better understood and its 
numerous objects and advantages will become appa- 
rent to those skilled in the art by reference to the 
accompanying drawings as follows: 

Figure 1 is a diagram illustrating the operation of 
a first embodiment of the invention. 



Figure 2 is a block diagram illustrating the first . 
embodiment 

Figure 3 is a block diagram illustrating a scanning 
signal line drive circuit used in the first embodiment [ 
5 Figure 4 is a timing chart illustrating the principal 

operation of a scanning signal line drive circuit used 
in the first embodiment ^ 

Figure 5 is a timing chart illustrating the operation 
of the first embodiment in an odd field. 
10 Figure 6 is a timing chart illustrating the operation 

of the first embodiment in an even field. 

Figure 7 is a diagram illustrating the operation of 
a second embodiment of the invention. 

Figure 8 is a block diagram illustrating the second 
15 embodiment 

Figure 9 is a block diagram illustrating a scanning 
signal line drive circuit used in the second embodi- 
ment 

Figure 10 diagrammatically shows a circuit for 
20 supplying voltages to a scanning signal line drive cir- 
cuit and a timing chart applying the voltages. 

Figure 11 is a timing chart illustrating the oper- 
ation of the second embodiment in an odd field. 
Figure 12 is a timing chart illustrating the oper- 
25 ation of the second embodiment in an even field. 

Figure 1 3 is a partial plan view of an active matrix 
LCD apparatus. 

Figure 14 is a timing chart illustrating the two-line 
simultaneous scanning method, 
30 Figure 15 is a block diagram illustrating the oper- 

ation of a prior art display apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 

Figure 2 shows an embodiment of the invention. 
This embodiment is a TFT active matrix LCD 
apparatus which is useful in a color television receiver 
for the NTSC (National Television System Com- 

40 mittee) standard. This embodiment comprises a TFT 
active liquid crystal panel 1 on which, in the same 
manner as shown in Figure 13, large numbers of pixel 
electrodes 12a. 12b, scanning signal lines 13a, 
13b, data signal lines 14, and TFTs 1 5a, 15b. - are 

45 formed. Each of the pixel electrodes 12a, 12b, •■• is 
connected to the adjacent data signal line 14 via the 
respective TFT 15a, 15b. The gate of each of the 
TFTs 15a. 15b, ••• is connected to the adjacent scan- 
ning signal line 13a. 13b. When a selection signal 

50 of a high level is applied to one of the scanning signal 
lines 13a, 13b, the TFT connected to that scanning 
signal line becomes conductive. 

The scanning signal lines 13a. 13b. - are 
arranged in such a way that the even-numbered lines 

55 and the odd-numbered lines are directed in opposite 
directions to each other, as shown in Figure 2. The 
odd-numbered scanning signal lines 13a, 13c. - are 
connected to a scanning signal line drive circuit 2, 
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while the even-numbered scanning signal lines 13b, 
13d, are connected to another scanning signal line 
drive circuit 3. 

As shown in Figure 3. the scanning signal line 
drive circuits 2 and 3 comprise a shift register circuit 
2a, 3a for shifting a start signal in response to a dock 
signal, a level shifter circuit 2b, 3b for raising the out- 
put of the shift register circuit 2a, 3a to a level neces- 
sary to drive the TFTs, and an output buffer 2c, 3c for 
holding the output of the level shifter circuit2b, 3b and 
outputting it to the scanning signal lines. Atiming con- 
trol circuit 4 produces a start signal from which the 
selection signal is created and a clock signal which 
defines one horizontal scanning period, and supplies 
them to the shift register circuits 2a and 3a. 

The timing control circuit 4 outputs the start signal 
and clock signal in response to a synchronizing signal 
separated from the video signal. The start signal is 
output in synchronism with a vertical synchronizing 
signal and is supplied simultaneously to the scanning 
signal line drive circuits 2 and 3 in an odd-numbered 
field. On the other hand, in an even-numbered field, 
the start signal supplied to the scanning signal tine 
drive circuit 2 is delayed by one horizontal scanning 
period to supply to the scanning signal line drive cir- 
cuit 3. As a result, the selection signal generated by 
sequentially shifting the start signal is successively 
output with a delay of one horizontal scanning period 
to the scanning signal lines 13a, 13b, - connected to 
the scanning signal line drive circuits 2 and 3. As 
shown in Figure 4, selection signals which are 
obtained by sequentially shifted the start signal by one 
horizontal scanning period are supplied to the scan- 
ning lines. Each of the selection signal rises in 
synchronism with the falling of the preceding clock 
signal and falls in synchronism with the rising of the 
succeeding clock signal. 

In this embodiment, the timing control circuit 4 
outputs the clock signal in the manner described 
below. In an odd field, the phase of the clock signal 
supplied to the scanning signal line drive circuit 3 
slightly leads that of the clock signal supplied to the 
scanning signal line drive circuit 2, and in an even field 
the phase of the clock signal supplied to the scanning 
signal line drive circuit 3 is slightly delayed from that 
of the clock signal supplied to the scanning signal line 
drive circuit 2. 

The operation of this embodiment will be des- 
cribed with reference to Figures 5 and 6. In the scan- 
ning of an odd-numbered field in accordance with the 
interiaced scanning system, the start signal is sup- 
plied simultaneously to the scanning signal line drive 
circuits 2 and 3. Therefore, the selection signal is first 
applied simultaneously to the first and second scan- 
ning signal lines 13a and 13b, and after one horizontal 
scanning period to the scanning signal lines 13c and 
13d. Thereafter, the selection signal is applied 
sequentially to each pair of an odd-numbered scan- 



ning line and the succeeding even-numbered scan- 
ning line. On the other hand, in the scanning of an 
even-numbered field, the start signal is first fed to the 
scanning signal line drive circuit 2 from the timing con- 
5 trol circuit 4, and after one horizontal scanning period, 
the start signal is supplied to the scanning signal line 
drive circuit 3. This means that the selection signal is 
first applied to the first scanning signal line 13a, and 
after one horizontal scanning period the selection sig- 
10 nal is applied simultaneously to the second and third 
scanning signal lines 13b and 13c, and then to the 
scanning signal lines 13d and 13e, the selection sig- 
nal thus being applied to each pair of an even-nunrv 
bered line and the succeeding odd-numbered line. 
IS Thus, the pixels in the liquid crystal panel 1 are acti- 
vated so that in an odd field the odd-numbered scan- 
ning lines each paired with the succeeding 
even-nunribered scanning line are displayed while in 
an even field the even-numbered scanning lines each 
20 paired with the succeeding odd-numbered scanning 
line are displayed, thereby accomplishing the display 
of a high-resolution image by the two-line simul- 
taneous scanning method conforming to the inter- 
laced scanning system. 
25 In an odd field, the phase of the clock signal sup- 

plied to the scanning signal line drive circuit 3 is 
slightly advanced as described above. Hence, the 
application of the selection signal to an even-num- 
bered scanning signal line starts and terminates ear- 
30 lier than that to an odd-numbered scanning signal 
lines. This means that the scanning signal line 13a 
shown in Figure 1 corresponds to an odd-numbered 
scanning signal tine and the scanning signal line 13b 
shown in Figure 1 to an even-numbered scanning sig- 
35 nal line. The potential of a pixel electrode (12b in Fig- 
ure 1) connected to an even-numbered line (13b in 
Figure 1) on which the application of the selection sig- 
nal tenminates eariier is lowered from the potential of 
a data signal by the potential drop AV indicated by 
40 expression (4), because the potential of the adjacent 
scanning signal line (13c in Figure 1) does not 
change. The potential of a pixel electrode (12a in Fig- 
ure 1) connected to an odd-numbered line (13a In Fig- 
ure 1) on which the application of the selection signal 
45 terminates later is lowered from the potential of a data 
signal by the same degree as the potential drop AV. 
because the potential of the adjacent scanning signal 
line (13b in Figure 1) has already changed. 

By contrast, in an even field, the phase of the 
50 clock signal supplied to the scanning signal line drive 
circuit 3 is slightly delayed. Hence, the application of 
the selection signal to an odd-numbered scanning 
signal tine starts and temninates earlier than that to an 
even-numbered scanning signal lines. This means 
55 that the scanning signal line 13a shown in Figure 1 
con-esponds to an even-numbered scanning signal 
line and the scanning signal line 13b shown in Figure 
1 to an odd-numbered scanning signal line. The 
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potential of a pixel electrode (12b in Figure 1) connec- 
ted to an odd-numbered line (13b in Figure 1) on 
which the application of the selection signal termi- 
nates earlier is lowered from the potential of a data 
signal by the degree same as the potential drop AV 
indicated by expression (4), because the potential of 
the adjacent scanning signal line (13c in Figure 1) 
does not change. The potential of a pixel electrode 
{12a in Figure 1) connected to an even-numbered line 
(13a in Figure 1) on which the application of the selec- 
tion signal tenninates later is lowered from the poten- 
tial of a data signal by the same degree as the 
potential drop AV, because the potential of the adja- 
cent scanning signal line (13b in Figure 1) has already 
changed. 

According to the embodiment of the invention, 
when the selection signal is applied simultaneously to 
two scanning signal lines by the two-line simul- 
taneous scanning method confonming to the inter- 
laced scanning system, the potential drop at the end 
of the application of the selection signal is equal at 
each pixel electrode on every scanning line, thereby 
allowing every pbcel electrode to retain the same 
potential and thus accomplishing the display of a 
unifonm image. 

In order to equalize the application period of the 
selection signal to the scanning signal lines, the tinv 
ing of the rising of the selection signal may be slightly 
different in accordance with the timing of the falling of 
the selection signal. The invention is also applicable 
to the case that three or more scanning lines are sim- 
ultaneously supplied with a selection signal. In this 
case, the timing of tenminating the application of a 
selection signal is sequentially shifted for each pair of 
adjacent two lines of these scanning lines. 

Figure 8 shows another embodiment of theinven- 
tion. This embodiment further comprises a power sup- 
ply circuit 5. When the selection signal is activated, a 
higher voltage Vh is selected, and, when the selection 
signal is not activated, a lower voltage Vl is selected. 
In this embodiment, the timings of supplying the clock 
signal to the scanning signal line drive circuits 2 and 
3 are the same. As shown in Figure 10, the power sup- 
ply circuit 5 receives a field signal indicative of the cur- 
rent field, and changes the level of the higher voltage 
Vh in accordance with the field signal. Namely, during 
an odd field, the power supply circuit 5 supplies a volt- 
age VqhI to the scanning signal line drive circuit 2, 
and a voltage Vqh2 (higher than the voltage VqhI) to 
the scanning signal line drive circuit 3. On the other 
hand, during an even field, the voltage Voh2 is sup- 
plied to the scanning signal line drive circuit 2. and the 
voltage Vgh1 supplied to the scanning signal line drive 
circuit 3. The voltages VqhI and Voh2 are predeter- 
mined so that the relationship expressed by foregoing 
expression (7) can be established among the parasi- 
tic capacitance Cgd between the gate and drain of the 
associated TFT 1 5, the stray capacitance Cpg, and the 



value Vgl of the source voltage Vl applied to the scan- , 
ning signal line drive circuits 2 and 3 (the voltage 
applied to the scanning signal lines 13a, 13b, -•• during 
the non-activation of the selection signal). | 
5 The operation of this embodiment will be des- 

cribed refening to Figures 1 1 and 12. The manner of 
supplying selection signals to the scanning signal 
lines is the same as described with reference to Fig- 
ure 4. In an odd field, since the value Voh2 of the 
10 source voltage Vh applied to the scanning signal line 
drive circuit 3 is higher than the value VqhI of the 
source voltage Vh applied to the scanning signal line 
drive circuit 2, the selection signal applied simul- 
taneously to each pair of scanning signal lines 13a, 
15 13b, • • provides a higher voltage to the even-num- 
bered scanning lines 13b. 13d. than to the odd- 
numbered scanning lines 13a. 13c, As a result, the 
potential retained at the pixel electrode 12a and that 
retained at the pixel electrode 12b after the comple- 
20 tion of the application of the selection signal are both 
lower than the data signal potential by the potential 
drops AW and AV2' respectively indicated by exp- 
ressions (5) and (6). According to the condition by 
expression (7). AVI' = AV2', and therefore the pbcel 
25 electrodes 12a and 12b retain the potential of the 
same value. 

In an even field, since the value Vgh2 of the 
source voltage Vh applied to the scanning signal line 
drive circuit 2 is higher than the value VqhI of the 
30 source voltage Vh applied to the scanning signal line 
drive circuit 3. the selection signal applied simul- 
taneously to each pair of scanning signal lines 13a, 
13b, provides a higher voltage to the odd-numbered 
scanning lines 13a, 13c. - than to the even-num- 
35 bered scanning lines 13b, 13d, As a result, the 
potential retained at the pixel electrode 12a and that 
retained at the pixel electrode 12b after the comple- 
tion of the application of the selection signal are both 
lower than the data signal potential by the potential 
40 drops AV2' and AW. As described above, AVI ' = A2', 
and therefore the pixel electrodes 12a and 12b retain 
the potential of the same value. 

As is apparent from the above description, 
according to the invention, even when the selection 
45 signal is applied simultaneously to a plurality of adja- 
cent scanning signal lines, the potential drop at the 
end of the application of the selection signal can be 
made equal between the scanning signal lines, allow- 
ing the pixel electrodes to retain the potentials of the 
50 same value and thereby accomplishing the display of 
a uniform image. 

It is understood that various other modifications 
will be apparent to and can be readily made by those 
skilled in the art without departing from the scope and 
55 spirit of this invention. Accordingly, it is not intended 
that the scope of the claims appended hereto be 
limited to the description as set forth herein, but rather 
that the claims be construed as encompassing all the 
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features of patentable novelty that reside in the pre- 
sent invention, including all features that would be 
treated as equivalents thereof by those skilled In the 
art to which this invention pertains. 

Claims 

1. A display apparatus connprislng: a display panel 
having scanning signal lines arranged in parallel, 
data signal lines, switching elements which are 
controlled by a signal supplied through said scan- 
ning signal lines, pixel electrodes connected to 
said data signal lines through said switching ele- 
ments; and drive means for simultaneously apply- 
ing said signal to at least two succeeding ones of 
said scanning signal lines, 

said drive means comprising timing control 
means for tenminating the application of said sig- 
nal to one of said at least two scanning signal 
lines earlier than the application of said signal to 
another one of said at least two scanning signal 
lines. 

2. A display apparatus according to claim 1 , wherein 
said one scanning signal line is disposed be- 
tween a pixel electrode to which said one scan- 
ning signal line is connected and another pixel 
electrode to which said other one scanning signal 
line is connected. 



6. Active matrix display apparatus with scanning 
lines, data lines and pixel electrodes to be acti- 
vated by data signals on the data lines through 
switch elements controlled by scanning signals 
5 on the scanning lines, wherein the scanning lines 

are driven at least two adjacent ones at a time but 
with signals having different signal parameters to 
provide the same display characteristics on sinrv 
ultaneously driven pixels. 

10 
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3. A display apparatus according to claim 1 , wherein 
said drive means comprises clock signal means 
for supplying at least two clock signals which are 
phase-shifted from each other. 35 

4. A display apparatus comprising: a display panel 
having scanning signal lines arranged in parallel, 
data signal lines, switching elements which are 
controlled by a signal supplied through said scan- 40 
ning signal lines, pixel electrodes connected to 
said data signal lines through said switching ele- 
ments; and drive means for simultaneously apply- 
ing said signal to at least two succeeding ones of 
said scanning signal lines, 45 

said drive means comprising voltage 
means for making the level of said signal applied 
to one of said at least two scanning signal lines 
higher than the level of said signal applied to 
another one of said at least two scanning signal 50 
lines. 



5. A display apparatus according to claim 4, wherein 
said one scanning signal line is disposed be- 
tween a pixel electrode to which said one scan- 55 
ning signal line is connected and another pixel 
electrode to which said other one scanning signal 
line is connected. 
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